Objectives: The paper identifies types of work-family trajectories of men and women and investigates their links with depression at older age. Method: We use data from the Heinz Nixdorf Recall study, with retrospective information on employment histories and parenthood between age 20 and 50 (1482 men and 1537 women, born between 1925 and 1955). We apply sequence analysis and group trajectories into six clusters for each gender. We test their association with two alternative measures of depression: self-reported depressive symptoms and intake of antidepressant medication. Multivariate models exclude participants with early life depression and adjust for age, marital status, education, and income. Results: We find clear differences of work-family trajectories between men and women, where women's trajectories are generally more diverse, and include family leaves and returns into full or part-time work. For men, work-family trajectories are neither related to depressive symptoms nor to medication intake. In contrast, women who returned into full-time work after family leave show more depression than those who return part-time, both in terms of depressive symptoms and intake of antidepressant medication. Conclusion: Our findings show gender differences in terms of work-family trajectories and their health-related consequences. In particular, findings suggest that mothers who return to full-time work are a vulnerable group for depression at older age and should be the focus of further research attention.
Introduction
The prevalence of depression in our Western society is high and women are diagnosed with depression about twice as often as men (Salk et al., 2017) . Depression now constitutes the world's major burden of disease and with demographic change, depression in the ageing population is particularly problematic (Murray et al., 2012) . Studies demonstrate that, among other factors, people's work and family situations have an important influence on mental health (Piccinelli & Wilkinson, 2000; Sachs-Ericsson & Ciarlo, 2000) . Yet, despite solid evidence that roles in these two domains vary by gender and are contributing to differences in depression, there are at least two shortcomings of existing research.
Work, family and mental health
Firstly, most existing studies focus on either family or work situation, but only a few integrate both dimensions. For example, multiple studies show that a history of stable and continued employment improves health and well-being, while insecurity or unemployment is associated with a higher risk of mental impairments in later life (Frech & Damaske, 2012; van der Noordt et al., 2014) . Research also shows that stressful working conditions in mid-life increase depression at older age (Wahrendorf et al., 2013) . However, employment situation cannot be evaluated in isolation from people's family situation. For most individuals, family and career formations happen around the same time in life and they are highly dependent on each other. In the past, having children often increased men's likelihood to work full-time while decreasing women's likelihood to work fulltime (Perry-Jenkins et al., 2013) . Effects of parenthood on mental health are not straightforward: Parents of young children often report increased depressive symptoms (Evenson & Simon, 2005) whereas having children in general may increase well-being (Nelson et al., 2013; Umberson et al., 2010) . Thus, early family formation appears to be a vulnerable phase for mental health and therefore, the interplay of work and family situation in this phase should be investigated more closely.
Work-family situation over the life course
Secondly, when it comes to work-family research, most of it stems from the field of occupational health psychology and circles around potential risks from role conflicts or benefits from role enhancements at a given point of time (Allen & Martin, 2017; Perry-Jenkins & Wadsworth, 2017) . However, some shortcomings of this previous research are its often cross-sectional design (Plaisier et al., 2008) and the subjective assessment of the interplay (i.e. using questionnaires of perceived work-family conflict). In the current paper, we want to explore the interplay of work and family situations from a different angle, using the life course framework, as multiple studies have shown that both work and family roles change throughout life and continue to influence mental health at older age (Henretta, 2007; Wahrendorf, 2015) . Some other studies used life course methodology to investigate the effect of work-family trajectories on measures of physical and subjective well-being at older age but most of them have done so for women only: Studies from the UK found that women with strong ties to the labor market had higher satisfaction with life and better self-rated health than homemakers (McMunn et al., 2006; Lacey et al., 2016) . Stone et al., (2015) showed that mothers who were engaged in full-time work rated their own health most favorably around the age of retirement. Similar results have been found in US samples (Frech & Damaske, 2012; Worts et al., 2013) . We could only find one study to this date that analyzed the relationship between combined work-family trajectories and mental health, showing no association with depressive symptoms (Benson et al., 2017) .
Additionally, it has been shown that work and family roles depend largely on the socio-cultural and historical context of the time that people live in and findings cannot be transferred easily to other populations or historic periods . Social policies can influence timings of employment and unpaid family care work over the life course and differ between countries. Research on the presented issue has not yet been conducted in German populations.
Outline of the present study
Therefore, the first aim of this study is to describe employment and family situation over the life course of men and women born in West Germany in mid-twentieth century . Specifically, we aim to identify types of workfamily trajectories for men and women, applying the method of sequence analysis. The second aim is to investigate whether certain types of work-family trajectories are associated with two alternative measures of depression at older age.
Methods

Data
We use data from the Heinz Nixdorf Recall (HNR) study, a population-based prospective cohort study. Participants were randomly selected from the population registers from three neighboring cities in the German Ruhr area (Schmermund et al., 2002; Stang et al., 2005) . Baseline data collection was 2000-2003 with two subsequent follow-up examinations in 2006-2008 and 2011-2014. Data was collected at the University Clinic Essen using self-administrated questionnaires, computer assisted personal interviews (CAPI) and clinical examinations. Importantly, as part of the interview the second follow-up includes a retrospective assessment of previous employment histories. The study was approved by the Ethical Committee at the University Clinic Essen and all participants gave written informed consent. More details about the HNR study and its methods are explained elsewhere (Stang et al., 2005; Schmermund et al., 2002) .
Participants
At baseline, a total of 4814 participants, aged 45 to 74 at the time, were recruited (2395 men and 2419 women). The response rate was 55.8%. At the second follow-up examination, 64.1% of the original sample participated (n ¼ 3088). For the current study, full information on employment and family histories is available for 3019 participants (1482 men and 1537 women).
Measures
Depression: Our main outcome consists of two complementary indicators of depression, both measured at second follow-up: (1) self-reported depressive symptoms, and (2) intake of antidepressant medication.
Self-reported depressive symptoms are measured with the German short version of the Centre for Epidemiological Study -Depression Scale (CES-D) (Radloff, 1977; Hautzinger & Bailer, 1993) . It consists of 15 items describing different symptoms of depression, and asking how often these symptoms occurred over the past week on a four-point Likert scale ranging from 0 ("rarely, 0-1 day") to 3 ("most of the time, 5-7 days"). In case people answered at least 12 (out of 15) items, we created an additive sum score ranging from 0 to 45 with higher values indicating more depressive symptoms (using mean replacement for unanswered items). For the analyses, we decided to include the score as a continuous variable. This, on the one hand, allows for a nuanced investigation of depressive symptoms and mental well-being (going beyond clinically relevant depression as indicated with cut-off points) (Siddaway et al., 2017) .
As an additional measure, we include intake of antidepressant medication. This measure is based on a general assessment of recorded intake of all medicaments that participants took in the week prior to the examination. On this basis, any medication from the Anatomical Therapeutic Chemical (ATC) groups N06A or N06CA (WHO, 2011) was defined as an antidepressant for the present study. In sum, the two measures allow for a comprehensive assessment of depression among older people.
Work-family Trajectories: Work-family trajectories serve as our main independent variable. For this, we combine data on participants' employment history with data on their family history. Employment histories are derived from a retrospective interview at second-follow up, in which participants gave details on jobs including, among others, the starting and ending date and working hours, and answered questions on parenthood, including the birth year of each biological child. From this information we derive a complete employment trajectory, in terms of employment situation (working full-time, working part-time, and nonemployed for any reasons) for each year of age between 15 and the age at data collection, and a family trajectory measuring for each year, whether the participant had at least one child aged 6 or younger (the age where children in Germany generally enter school). By combining these two trajectories, we decided to distinguish the following 6 possible states for each year: (1) Working full-time without children <7, (2) working part-time without children <7, (3) non-employed without children <7, (4) working full-time with children <7, (5) working part-time with children <7, and finally, (6) non-employed with children <7. For each participant, we construct an individual trajectory specifying work-family state at each age between 20 and 50 years age. This range is chosen, because these are the years where work and family responsibilities are most likely to overlap and because the majority of the participants had their first child and first job in their twenties.
Additional Variables: In addition to gender and age, we include marital status, education and income level. Education is measured as total years of formal education, combining both school and vocational training (Unesco, 1997) . We grouped the score into three categories: low (9-11 years), medium (12-15 years) and high education (16 or more years). Income is measured at second follow-up (based on household income, weighted for number of household members) and divided into tertiles (low, medium, and high). For a few cases income has missing values (5%). Yet, because these missings are neither related to clusters nor to depression, we decide not to apply imputation strategies for the multivariate regression. Finally, we include marital status, again measured at second follow-up. Hereby, we decided to distinguish the four following categories: married, single (never married), divorced or widowed.
Analytical strategy
In accordance with our two aims, the analysis is conducted in two stages: (1) sequence analysis to describe work-family trajectories and to identify distinct types of trajectories and (2) regression modelling to test the associations between types of trajectories and depression at older age. All steps of the analysis are conducted separately for men and women.
Sequence Analysis: To start, we describe trajectories in terms of average years spent in each of the six states and mean number of spells. This allows to see how many years individuals spent in a given work-family constellation and how many state changes an individual went through between age 20 and 50 years. Furthermore, we investigate the overall complexity of individual trajectories and present Shannon's entropy (with higher values indicating more complex trajectories).
Next, we group individuals with similar work-family trajectories into clusters. To do this, we first calculate distances between individuals' sequences based on Optimal Matching (Abbott & Tsay, 2000) . Hereby, the distances are calculated based on the number of operations necessary to make one sequence identical to another, either by substituting (so-called 'substitution costs') or by inserting and deleting states (so-called 'indel costs'). In our case, substitution costs are set to 2 if substitutions involve a change in the family status, and to 1 otherwise (e.g. change from full to part-time work only); indel costs are set to 1. Comparing each sequence to all other sequences results in a matrix that quantifies the distances for each pair of individual sequences in the sample and that can then be used to group sequences into clusters based on cluster analyses ('Ward's linkage'). To determine the most appropriate number of clusters, for both men and women, we compare solutions between 4 and 10 clusters, including commonly used quality measures: Calinski-Harabasz and Duda-Hart stopping rules (Duda et al., 2012; Halpin, 2017) . We also look at the resulting cluster sizes and evaluate each cluster solution in terms of its content validity, and whether a higher cluster solution adds another cluster of interest. On this basis, we adopt a six-cluster solution (both for men and women).
Regression Analysis: To investigate the relationship between work-family trajectories and depression at older age, a set of multivariate regression models is estimated for each of the two outcome variables (either logistic or linear depending on the outcome variable) with types of work-family trajectories as main independent variable. In addition to types of trajectories, the first model includes age (and age squared). The second model adds education and marital status as potential confounders. In a third model, we add income at older age because it could be an explaining factor between work-family trajectories and depression at older age. Depending on the outcome used (continuous or binary), Tables present unstandardized coefficients or Odds-Ratios, as well as respective measures of model fit (Adjusted R 2 , F-statistics and C-index). Importantly, to address potential reverse causality (poor health leading to particular trajectories), all regression models exclude participants who reported that they were diagnosed with depression before the age of 30 (8 men and 18 women). All calculations and figures are based on Stata 13 with the Sadi extension for sequence analysis (Halpin, 2017) .
Results
Sample Description: As seen in Table 1 , the mean age is nearly identical for both genders (around 69 years). While most men have a high education or a high income, women tend to have medium education or a low income. Most men and women report being married and having children. With regard to our two main outcomes, we see that women have more depressive symptoms and are more likely to report medication intake than men. Table 2 gives a first impression on the studied workfamily trajectories and how these differ between men and women. As expected, men spent on average more years in full-time work than women, while women spent longer periods in non-employment or part-time work. With regard to the complexity of the trajectories, we see that women have higher number of spells and a higher entropy value, indicating that they change state more often and have more diverse work-family trajectories. Figure 1 presents chronograms for each identified cluster of work-family trajectories for men and women, showing the distribution of states at each year between age 20 and 50 years. For both genders, we find one cluster of childless individuals with continuous full-time employment (Cluster 1) while all remaining clusters differ between men and women. For men, Clusters 2 to 5 are characterized by uninterrupted full-time employment, only differentiated by the timing of children and entry into the labor market. We find men in full-time work with early children (Cluster 2), few children in their thirties (Cluster 3), later children (Cluster 4) and full time work with many children and late entry into the labor market (Cluster 5). A final cluster collects men with unstable employment trajectories, including longer phases of part-time work or non-employment (Cluster 6). This is the smallest cluster of the sample (n ¼ 80). Apart from that, men's work-family trajectories are evenly distributed.
For women, types of work-family trajectories appear more heterogeneous. Besides Cluster 1 (childless with continuous full-time employment), Cluster 2 includes women with children who worked full-time with little or no interruptions. In the third and fourth cluster, we find women who left fulltime work when they had children and returned after a few years, either back to full-time (Cluster 3) or in part-time (Cluster 4). The fifth cluster includes trajectories of women with children who worked part-time with little or no interruptions (Cluster 5). A final cluster includes women who had children early in their 20s and stayed mostly non-employed (Cluster 6). The latter is the smallest cluster (n ¼ 174).
Multivariable findings: Tables 3 and 4 depict multivariate results for men for depressive symptoms (Table 3) and medication intake (Table 4) . Results for women are presented in Table 5 (depressive symptoms) and Table 6 (medication intake).
Note: All models are additionally adjusted for age and age squared, and participants with early depression are excluded. For men, results can be summarized as follows: overall, there are no associations between types of work-family trajectories and depression. This is both true for number of depressive symptoms (Table 3 ) and for antidepressant intake (Table 4 ). Exceptions are Cluster 2 (full-time work with early children) and Cluster 6 (unstable work with children) where scores for depressive symptoms are slightly higher in Model 1.In case of the remaining covariates, we see that lower education and lower income are significantly related to more depression (both indicators), and that married men report fewer depressive symptoms and are less likely to take antidepressant medications.
Results are different in case of women, where we find significant associations between work-family trajectories and both indicators of depression (see Tables 5 and 6) .
Specifically, women who returned into full-time work after childcare (Cluster 3) report more depressive symptoms and are more likely to take antidepressant medications compared with women who returned into part-time work after childcare (Cluster 4). Notably, this association slightly attenuates when we include education and marital status (Model 2), and additionally, income (Model 3), but remains significant. For the remaining covariates, we again observe an association for income and education (more depression with lower levels), and that married participants have less depression (again for both indicators).
To validate our results, the following two sensitivity analyses are conducted: First, due to the non-normal distribution of depressive symptoms, all analyses are also calculated with log transformations of the depression score. (7) 0.003 6.09 (12) 0.000 6.61 (14) 0.000 Note: All models are additionally adjusted for age and age squared, and participants with early depression are excluded. .628 Note: All models are additionally adjusted for age and age squared, and participants with early depression are excluded. a no observations for the outcome Second, to control for a possible shift in symptoms after treatment, we also estimate models that additionally adjust for antidepressant medication intake. In both cases, analyses (not presented in the article) show similar results.
Discussion
The aim of the present research was to summarize entire work-family trajectories for men and women and to investigate their links to two indicators of depression later in life.
In summary, findings show that men's work-family trajectories in the HNR cohort are dominated by full-term employment while women's trajectories are more heterogeneous and often characterized by longer periods of nonemployment. While we find no particular type of men's work-family trajectory associated with indicators of depression at older age, the results suggest that women who return to full-time employment after a longer period of family leave show higher depressive symptoms or antidepressant intake at older age than women who return into part-time work. This association can only partly be explained by education, income or marital status.
Interpretation and integration of findings
The types of work-family trajectories we observe are in accordance with recent sociological studies and reflect the different social roles that men and women took on in West Germany in the mid-20 th century (Aisenbrey & Fasang, 2017) . Men's attachment to the labor market was very high while women took over most of the household and childcare responsibilities. Past research has highlighted the importance of work for men's psychological well-being (Cinamon & Rich, 2002) and suggested that men with long periods of non-employment have more depressive symptoms later on (Wahrendorf et al., 2013) . There is only small support for these findings, probably because of the rather stable career of men in our sample. Another possible explanation for the general absence of a relationship between men's trajectories and depression in the present study is the overall lower prevalence of antidepressant intake for men, which makes it difficult to detect differences between the groups in our study. In a similar vein, previous studies have criticized the assessment of depressive symptoms for being gender biased and not accounting for symptoms that men typically show (e.g. substance abuse (Cochran & Rabinowitz, 2003) ). Another difficulty is that the men's trajectories are very similar to each other with fulltime employment being the norm. Other characteristics of the trajectories, such as history of financial burdens, work stress or job insecurity could provide additional information and help to identify potential risks of poor mental health for men.
Our findings for women are surprising and contradict past research from the UK that showed higher subjective well-being in mothers who return to full-time employment compared to long-term homemaking mothers and childless women (McMunn et al., 2006) . We expected closer attachment to the labor market to be beneficial for mental health at older age for women, but this appears not to be the case in our sample. Mothers who took a few years of family leave and returned into full-time work afterwards show higher depressive symptoms and higher probability of antidepressant intake than mothers who returned into parttime work. One possible explanation is that the proportion of single mothers, a particularly vulnerable group (Afifi et al., 2006) , is highest in that cluster. This idea is further supported in our multivariate findings, where associations between cluster and depression are weakened once marital status is considered. Being a single earner might force these women to return to full-time work and increase the burden on mental health. Along these lines, Zagel (2014) has argued that single mothers in Germany have stronger labor market attachment than their English counterparts and suggests that they might be economically forced to (14) 0.000 Note: All models are additionally adjusted for age and age squared, and participants with early depression are excluded.
re-enter full-time work. Another argument is that women who take a long family leave take over major childcare responsibilities, that are, in turn, more difficult to hand over when returning to full-time work (Craig, 2006; Bianchi, 2000) . It is possible that mothers who remained in continuous full-time work (without long family leave) shared those responsibilities with other family members, e.g. grandparents. All these aspects are very closely linked to the dominant cultural norms and policies at the time and cultural differences regarding the tradition of mothers' employment can also explain the deviation in findings between the UK and West Germany.
Strengths and limitations
One major strength of our study is the use of two complementary measurements of depression, allowing for a comprehensive assessment of depression among older people. Specifically, measuring depression via medication intake provides a measure of mental health that is less likely to be biased by self-report. However, antidepressants are sometimes prescribed for other indications besides depression. Measuring self-reported symptoms can help to avoid this potential misclassification.
Further, the present study is one of the first to investigate combined work-family trajectories and their relationship with depression at older age in Germany. Thereby, the use of sequence analysis allowed a more holistic description of people's life courses and helps to summarize men's and women's experiences over many years. The chosen methodology has several strengths and limitations: For creating work-family trajectories we rely on retrospective interviews of the participants and recall bias is a possibility. However, validation studies revealed high accuracy of recalled information, in particular when asking about socio-demographic conditions (Berney & Blane, 1997) , such as employment histories (Bourbonnais et al., 1988; Wahrendorf et al., 2018) . Furthermore, to limit the number of possible states in the sequence analysis, we only distinguished between full-time, part-time and non-employment and whether participants had children under 7 at the time. However, future research should describe work-family trajectories in more detail and also take into account the type of job, reasons for nonemployment and number of children.
Another limitation comes from the time passing between mid-life and the measurement of depressive symptoms. Our sample has a large age range, so that for parts of the oldest cohort the described life events are more than 30 years ago and their work-family trajectories might not affect their level of depressive symptoms as strongly as other age-and disease-related factors. This may be one reason for the small proportion of explained variance in the outcome. On the other hand, given the accumulation hypothesis, it is possible that life course stressors can continue to have an effect on health many years later as they make individuals more vulnerable for depressions and other stress-related diseases (Assari & Lankarani, 2016) . Further analysis should investigate the relationship between work-family trajectories, chronic diseases and mental health, as diabetes and heart disease are common comorbidities of depression and could also be an explanatory factor for mental health at old age.
Although the sample is representative for the population of men and women born around World War II in Germany and cannot be generalized. A replication of the study in younger cohorts will be necessary as life course social norms are changing fast and specifically women's employment patterns have changed a lot. At the time, it was a very strong norm for men to work full-time continuously and still common for women to be homemakers (at least for some years). Nowadays, household and childcare responsibilities are more equally shared between the genders and the availability of formal childcare has increased; these developments could be beneficial for employed mothers' mental health (Milkie et al., 2000; Eek & Axmon, 2015) .
Finally, life courses get more complex and atypical over time and the work-family trajectories can no longer be Note: All models are additionally adjusted for age and age squared, and participants with early depression are excluded.
described easily with standardized categories. Some developments in work and family roles (also including multiple marriages and stepfamilies) over the life course can be accounted for by advanced methods such as multichannel sequence analysis but it will become increasingly harder to identify types or groups. Sabbath et al. (2015) recently showed that 86% of women had unique work-family trajectories. Therefore, future research should not only consider the quantity but also the quality of the roles held by men and women in society, investigating work stress over the life course and individuals' experiences of role conflicts and role enhancements in the work-family interface. This is where life course and occupational health research can meet. Further research should not only compare different generations with each other but also compare work-family trajectories across countries, as each country has its own history of family policies with different incentives for specific work-family arrangements that is changing over time. If certain work and family roles in mid-life are associated with vulnerability in mental health at older ages, then another practical implication should be to identify individuals on these trajectories early and offer targeted support for these groups. This could happen in the clinical context (e.g. through life course anamnesis with specific questions about the return to work) as well as in the social and political context, through policy changes (e.g. financial support for single working mothers).
Conclusion
The present study has shown that certain types of work-family trajectories are associated with increased depressive symptoms and more antidepressant intake at older age for women. This may help to explain some of the gender difference in depression at older age. As the interplay of work and family roles over the life course continues to change, there is a need for policies to adapt as well as to support men and women coping with concurring demands in mid-life.
